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is independent of the intensity of the earth's magnetic force, and it varies inversely as the resistance of the circuit. The theory of the experiment is explained very fully in the reports of the Committee* and in Maxwell's Electricity and Magnetism, section 763. For the sake of distinctness, and as affording an opportunity for one or two minor criticisms, a short statement in the original notation will be convenient:—
H = horizontal component of earth's magnetism.
7 = strength of current in coil at time L
G = total area inclosed by all the windings of the wire.
o) = angular velocity of rotation.
Q = a)t = angle between plane of coil and magnetic meridian. M = 'magnetic moment of suspended magnet.
cf) = angle between the axis of the magnet and the magnetic meridian.
K = magnetic force at the centre of the coil duo to unit current in the wire.
L = coefficient of self-induction of coil. jR = resistance of coil in absolute measure. MHr = force of torsion of fibre per unit of angular rotation.
The equation determining the current is—
L-T + J?7 = HGo) cos a>t + MKw cos (at —
•(1)
whence
7 =
.
cos 0 + L<a sin 0) + KM(R cos
<j>) + Lw sin (0 -
...... (2)
If L were zero, or if the rotation were extremely slow, the current would (apart from KM) be greatest when the coil is passing through the meridian. In consequence of self-induction, the phase of the current is retarded, and its maximum value is diminished. At the higher speeds used by the Committee, the retardation of phase amounted to 20°.
To find the effect of (2) upon the suspended needle, we have to introduce MK and the resolving factor cos (0-0), and then to take the average. This, on the supposition that the needle remains on the whole balanced at <£, must be equal to the force of restitution due to the direct action of the earth's magnetism, and to torsion, i.e., MHsin 0 + MHr <£. Thus —
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